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(57) Abstract 

A process for producing a biodegradable polymer having free carboxy at the co-end characterized by polymerizing a cyclic ester 
compound in the presence of a hydroxymonocarboxylic acid derivative having protected carboxy or a hydroxydicarboxylic acid derivative 
having protected carboxy, and then deblocking the thus obtained polymer having protected carboxy at the G)-end. Use of the above process 
makes it easy to control the molecular weight of the target biodegradable polymer and the content of free carboxy therein, thereby enabling 
the efficient production of a polymer having a high purity and being contaminated with little catalyst remaining therein. 
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25 -^^\z^-oX^^ ^ uti'y°'^)\/^m^'t^^^\z\t., HuK (I) <D7K4^^^ 
?4 tc|Sabfc^Sfil1t#lM43cta^'^#l^53^^147}? U v-;^)^ ^jfiJc-sm^^^S^tf 
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^mm, @'fb$-&5o ^nT-k;P^->^3 >^Jfim#:^(DJ|l3 0. 0 1-1, 
0 0 Ofg, $f^L<«^UO. 0 5-5 0 Ofg, #(C$f^L< tilUO. 1-20 

) (D7ii^^mmxmmt\s\mcDyjmx-m^^n-:>rcmizmm^m. -^^izitua 

15 (III) mm^mm 

^miz^-ox^-f ^ntiy'izji^mm-r^m'^izu, mm (o (^7jc(t>^^ 
miztEmvr^^mm^mm^^zs^^p^^m^-^- u v-© 2 #;^)^ ^^-sii^rg^i 

(D^mm\Hizmmv. mi^>xmmmmzwmtmmp^(Dmmmm 

> tiie (I) (D7i^^ni^mxmmtmm(D:ijmxi9c^^n-orzmziMi^m.m. 
^mo^-T^ ^ atiy'-t)i}^n(Dmmhi^x-^^ ^ uijy°±)V(Dmmi^ ( i ) 
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. ^n^^j^Wim V-i — y (Iween) so, HCO-60^cD|^M«tt^J. tT;i/ 

o 

^^m<Dmmmz^-DX'i%ibn^mn^m.^<^(Di&i^mt. mmfimmti. 

25 ^i^n^^tLXmO. 1-3 0 0 Mm, $fSL<«^UO. 5-1 5 0^ 
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it. m^i:£u—^-m^^')FiLm^^m^mm (sald2oooa : a^) u^^m^^x 
±r.m^mmiz-r^:^m. :^y^m'cmmr^:^m. \^mm^mM-r^:^mm 

^^mcDnmmizj^-Dxn^n^mmwif^mcD^^mu. ±mx^^^m 
20 mi^^mommt^m. mm. ^mmi^i^mmtiiomf^mm. i^^mm. mm. 
m^jiEiz^-oxm^ mfji^-^^. ^mm^mm(Dmmmx$>tiU^\^K ±mx 

mmx$>^m^. $f^L<«. f$.x\Amrcr)mo. o img~i omg/kg 

25 rn'MiMSZt^^X^^o 
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5mg~5 Omg/k gM(7)tgffl, ^ e> {C$f S L < ^i*^ 0 . ling — 3 0m 

^-^mmt. mmmizi^. i^mzim. ^rzitm^^ m. s^r. 4 
^Tiz^mm. )^^m^^xsmmm^^\i'x:^mM't-^i^\zm^mzmm-r 

-7 8'Cta^^PbfcD-?Lmtert-:/5^;i. 4 0. 6mg{3. ^m^HMTTv' 
o cin^, DL-^^^H 4. 1 4 g$?§i!l>b/tt)<7){I^S#HMTT^Jn^-^ 
fi'&^j^ico^ilicojtie), SJ^i^#/^vi7Dn^^>{C^g^b, 0. IN HC 

7lc^(5. 1-5. Sppm), p<5^;i/S7K^ (1. 5-1. 6ppm)^ctZ^^tert-:7*5^;i/S7l<^ ( 
1. 46ppi)^5SISL/!:o S^c, CKD^ U L^c 
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5 D-^LmTrfe^:;}?'; (DL-?LM) 3. 8 4 g ^#fCo 'H-NMR^^-tf©^:^, ter t-^^ 

10 t})v^-^>')vm(D^^^mm\^tzo G?z(D^^. mm^i^^Tm\-XA3. okD 

a, 1 5. 9kDa-eSo^o 

ll»J 2 [D-?L^tert-y5^;W/'>'X^;UM^/^DL-^ F] J; ^PLACD-B- 
fijco 

15 - 7 8'C{'7'^JPLfcD-?L^tert-:7'^;i-{C, HmTT'>'X^;WM#a (1/2 

^;L'^«)(7) h;i/x>?g?^^ljp^, ■^<7)ft^vaTio~305^;S:i^^$-ti-;^c z.n^. 

20 ^^^TiBtramj^Lfc. ^(D^, ?''^r< v7°^tr;^x-^;^^c^^bT:^uv- 
^^ff aiiHiiR, ;^Viir>?i5' □ o ^ >/}^-r V :7°n tf ;i/X-^;i/T^Jt^*iM^ 

©MJ^coism. ffi&^©j^#«^tB|5g^ (lOppm) 4^TTa5«9> ^(D;^r*-em^ 
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Run No. 






M/I 


Mw 


[COOH] 




(g) 


(mg) 


(mol/mol) 


(kDa) 


(umo\/g) 


PAl 


7. 89 


167. 1 


47. 9 


19. 8 


97. 0 


PA2 


22. 38 


219. 4 


103. 5 


34. 8 


54. 5 


PAS 


8. 09 


79. 3 


103. 5 


35. 8 


49. 6 


PA4 


10. 16 


94. 0 


109. 7 


37. 9 


52. 7 


PAS 


10. 83 


93. 6 


117. 3 


40. 1 


47. 4 


PA6 


11. 11 


90. 7 


124. 3 


40. 0 


47. 0 


PA7 


10. 92 


84. 4 


131. 2 


43. 3 


46. 0 


PAS 


11. 49 


84. 3 


138. 2 


43. 5 


44. 4 


PA9 


12. 10 


84. 6 


145. 1 


44. 4 


42. 3 



20 

- 7 8'ctc?^spbrcL-?L^^>v?;i/ 18 1. 7 msiz^mmmm.yviyx. 

n\Z. ^@h;L'X> Im 1 ^SP;^T^IRL7t^, DL-^^^H 15. 0 3g^ 



wo 00/35990 



27 



PCT/JP99/07013 



1 7mmtM^LX2o^mwLrzm, ^pmzu^^-^^yi^m^momi^rc. -ai^^ 
>v;u-e^'55j?ij (DL-?L^)$#rco 'H-mmmom^. %mmm(D^^>7Km 

(5. 1-5. 3ppni), ^^;US7K^ (1. 5-1. 6ppm):feJ;UiX>S>VI/S® >'jc-;i/7j<^ ( 
5 7. 35ppin)^5g|gUfCo ^Tz. ilt^Jj^ U x'— lC7^)^S^^;Hk^a?*<^3Sffl Lfc 

V e;i/X-7^;Kc^-a- LT/i^ U ^tfritumK. 'Ai^-xri^^ uu^/^-^y/ 

15 7. 5 4 g^^i/to 'h-nmr5^*toM:^, ^>>^;i/S(D:7a:-;i/7ic*(D>'i7*^;p« 
^^<Dmmt.^^Wi^ (lOppm) i^TTafeD. 

20 n^^mmvtz.. 
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Tit. :i<D^^:k<Dj:m\zm^^fz-^^. qa i fc-^vixtl, :i(D'^^iz^uti 

5 mmmwvrco '^vxKJt^m.^^-(vy°n\d)ijL—v^Mzi^^i.x^V'^-^ 
mn-DTzo mmLrcttwt^i^^un::<^>xmmi^. ^mzta^^xjm^m 

o ^;^cM^P^7fea'J^(7>^:^, M^'<D^#ti;^ai|51# (lOppm) !^TX$)lO. :i(D 

:^^xm^mm-^m^mz^.^tii^xi^^cL^itDi!)^'z>rzo ^^iz. z.(d^^j 
•^-iz^t^m^^)Vit^mm^mmi^rztz.^m^(Dm^^^^^L. mm 

15 m.2 



Run No. 






M/I 


Mw 


[COOH] 




(g) 


(mg) 


(mol/mol) 


(kDa) 


(jtimol/g) 


QAl 


12. 13 


146. 6 


82. 8 


36. 0 


70. 4 


QA2 


10. 55 


127. 4 


103. 5 


44. 6 


46. 1 



-1 ^x:\a^n\.fz9)vvuymi^^yi^)v 592. sms\z^mnmm. 

25 TT'>'x^;i,MgjMl/2^;i/^«)©^^F+>->^^^iP^, ^<:D^t^iaT205^S/S 
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m^K}t-(DW±<Drzid. K}t-<^^i^^un^^>\zmMv> o. in hc 

5^>7K^(5. 1-5. 3ppm), ^5^;l/S7KS (1. 5-1. 6ppm)43ctrX^>-:/;^S(^:7x- 
;^7K^ (7. 35ppin)^5tlSLfc:<, :i U -^-ir^fej^S^^Mb^ari ^ 

10 ^LTl^^c 

miTJ^j^b, 5^:tTny— ;U2 0 0 /z 1 ^man, - 5*CT 1 B#PBljti^b^c, 
^>7;;i/3i^>^ 2 m 1 ^Jp^$ ^{^2 0:J>^K<^itJ^, :;^t/^T^-iaT2 5:J)^Jt 

15 IK, ;!»:ViT>^^DD^i57>/?^-r yyntf;i'X-7^;i.-r^MM^^2iHlfTo 
^Jiho>mx$>^-^^J (di-%m)^nrzo 'n-mmm(Dm^. ^yi^)im(Dy 

20 o ^fzM=f'mm\'^(j:>^^. w.^(D-B.-unmm.m- doppm) ^xvx^v). e:© 
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- 7 8x:\z}^mLrzi^jvhu>mz^^>>^Mzm.mnmmT'Vi^j:.'^)im^ 
DL- ^ ^ ^ H ^^mmmMrf-vmium-^ vxmx:. i ~ 5 mmm^ ^ -^rz „ 

^•^-v 'n-nm^^cDm^. ^>i^)m(Dy x.~ju7m(Diyif 

j\^mo:>n^^mmLrzo sfc, i^jihazym^^sm'^mzm^^x. onph^ 
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3 







MW 






(mol/mol) 


(kDa) 


(Aimol/g) 


RA 1 


6. 1 


3. 6 


378. 9 


RA2 


9. 6 


5. 6 


277. 9 


RA3 


20. 0 


9. 6 


155. 3 


RA4 


33. 9 


20. 2 


94. 3 


RA 5 


68. 5 


25. 9 


66. 2 


RA6 


103. 2 


34. 2 


44. 5 



15 - 7 8nc^^bfc2-t HD^>'X5^;i/-7P>^S^tert-y^;i/ 4 8 2.4 

mgtc. ^Sllffl^T-evx5^;i/Mifi(i/2^:;i/^»)© h;i/x>?^?^SS:*px.. ^ 
©^^iaT30:5i^;K^c;: ^ iifc, e:n^, DL-^^ 5^ H 3. 4 3 g^^tSiLi^cfecD 
{C^^#HmT-e^Sn^'&bT130'CT2BtrBm^$i±;t, 
a^>5^S(D#±©fcJ6. pp^^>{C^)Sb, 0. IN HC 

V^T\ >^iJ^on^i5^>?g?^^^iJli, ^^^jt#(40"'C. 2 B) LTcof^S7&^^2-fc K 
n:^S>X5";i/TD>i?vtert->''5^;i/T$)^:^U (DL-?Lm) ^#rco 'H-NMR^trO 
?L^?^S©^5">7KS(5. 1-5. 3pp]n). ^^;i/S7K^ (1. 5-1. 6ppm) ^DcfcZ^' 
tert-y5^;i/S7Kl^ (1. 45ppin)&?g|gL;^o -^tL. CIcdt}^ U 
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n>^T*^5j^'J (DL-?L^) 2. 9 8 g $#fco 'H-NMRi>^lT®i^^. tert->^5^ 

5 m'^^ytm^o)^^. w^ommtmaim^ doppm) ottsd. 

S'&Mift^^^ximfi^fcl^SmjfeTV^^ciiiT&^^^^T&^oito ^bt;:. ;i®>j?u -r-t:: 

10 ^SS^Fi)8 C2-t H^4^^xx^;^•TD>^^/tert->''5^;^/^/X5^;^ffi^VDL- 
^ 5^ H] {:i ct ^ 2- b H D ->X5^;I/ V D >^5l^y^PLAO'&^„ 

•J (DL-?LM) 

(h:^^e,fl5i^«^5iiSL.fc<, sycM^^^^aij^co^^. :s^cD?5#fmmi5Si^ ( 

20 huym^mm^Mizmi^^x. ONPH^^;WbfeT^;Phn>^t f^>^h 
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Run No. \il-y^^]^n-t]^D^yj.^)l-7D>mi^\erh'f^)V 


Mw 




(mol/mol) 


(kDa) 


(ximol/g) 


SAl 54. 5 


16. 9 


108. 1 



mmm 9 mmTK^^m 

IIW!l2T'&s5cb;t:^U-7-PA 5 LP A 6 tommU^!^ 8 0 Omg^i^ 
15 ^5 



M^BB#^1 (h r) Mw (kDa) 


[COOH] (//mol/g) 


0 


40. 6 


46. 3 


2. 5 


38. 0 


50. 7 


5 


35. 5 


56. 1 


7. 5 


32. 9 


61. 0 


10 


30. 1 


67. 6 


24 


18. 7 


118. 5 


30 


15. 2 


145. 4 



25 

^mm 1 0 
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S-oxo-Pro-His-Trp-Ser-Tyr-Dleu-Leu-Arg-Pro-NH-CzHs (&,T. ^y^HA<h 

n>m'V$>^(J)l-%m.) (RunNo.RA4) 2. 4g/lm\zy-^ UU ^ ^ ym^^t^f^^^L 

5 \ZX:\Zl^lf^VrzQ.l% (w/w)7lf U t:-;i/T;H3-;i. (EG-40, B:^^mt^m) 
7K?g^800ml4'(3aAL. iJ'- 1:>^7}^^ ^^tf— ^ffit,^. 7. OOOrpmTitJ^LT 

w^^^^mi^xmmh. -Ai^x^'L^^mm (05PR-22. Bitmi^m) ^mi^x 
10 2, ooorpm, h^mcDm^x-T-f ^ ntiy''±)i^i)i:!^-^ii:i:^m]^rco :in^nzs 

•7 -I- ^ nti-y^jiwpmcDmmyK^iu^xn^w^. iMm^m^xm^tLx 

15 ^c:$>fA?J^«, 9 4. 6%T^o/tc, 



wa^rn 1 1 

0. 8g/0. 8ml7K?^?^t, 6 T-^^KbfccoF^S:*^'^;!/ h D Z^mx^^ (DL-?L 

20 W) (Run N0.RA6) 3. 2g/13mlv^nn^^>J§?g{C^HL;^ci^A^miM«^t|l 0 

. -^^ ^uti-7'^L)\^^(D^':t=^YK^mt.n.\%x^'otz.. "thx^KDmm^ 
m^i±'i2-^^mxmLxi^ibrcmxmmit. 95. 

25 1 2 
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0. 6g/o. &m\7mmt. mmms-c^^Lr^com^m-ii ]^n^iyjL^)i-^uy 

^Tab^(DL-?L^) (Run No. SAD 2. 4gMmli^^ UU >mmizmW.Vrcl^n 
5 isbfzmX^Jimt. 8 1. SX-V^-otZo 

itmm 1 

?^^^<h> (DL-?L^) (PLA25000. Mw 25. 9k, [COOH] = 98. 2/xinol/g, fP^t 

nti-y^ji^oxy'^i^A^mmi. axx^^tz. ^^vx^KDrnM^m^^jL 
^'^mxw^i.x>k^t:Lmx%m\t. 57. i%Trs^fe. 

15 H^^^Rl 1 

mmmi o^^xsmmmi 2xmi^nrz.-^^ ^utiy'^Dvm^^m^^. ami© 

^S5[^ (0. 15 mg<D:^;^4^^->^^;Hz;i/D — X, 0. SmgCD^j^U v;i'^— hSO, 

20 ^utiy°^L)V^mx^\^\^. ::cDEf (D^y5=-HA€^»bfc^:^«, ^n^' 

ncDV^^n:^7°-fe;i'lCOViT95. 6%. 87. 
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mmm 1 3 

0. 8g/0. 8inl7j<?§?t<J:, ?StSi; LT||»J 4 T-^^L^^tJ^ U 'x'- (Run No.QAl) 
5 3. 08g, 3-t: FD + '>-2-::h-7 hxmo. I2g, n o p< ^ >5inl^J;D^'X^ 

T^J6fcitA5ei^«, 10 6. 6%-ra5o:feo 

10 

lt^<h. ?fi3fiiLT#U (DL-fL^) (PLA25000, Mw 25.9k, [COOH] = 98.2m 
mol/g, mytmmnmm) 3. 85g, 3-l::HP=^'>-2-:^:7hxM0. 15g, 

15 □p^;$'>5. 5mi43ctt^'xi$'/-;i/o. zhm\^^^ts.^mm\z^^Lrz^^\tmm 

ll^^a^tt32i^^»T^LT2R«6;^ci*A5^^t^, 10 6. 5%TSofco 
20 )AMm 3 

^iSi^J 1 0 (fc^w/ox-Tji/f/ 3 >oit^^. )^ A(Dmmu 

0. 8g/0. 8inl7K?g^i,r*+Bt LT^M^^iT'&^bfeji^U (DL-?L^) (Mw 24. 9k 
. [COOH] = \2.Ziim\/g. ^-U>;y- -r>y;W\-rA©) 3. OSg, 3-t:F 
P^->- 2 -■:h:7 hx^O. 12g. >5^^PP^^>5. 5ml43J:a^x^y— ;V0. 3iiil;0^ 

o ■^-ri>p;^j:/-t:;KDK*lEliR^^129%, x'-r ^ P:tFy-fe:;i'^'\(0^:/^ H A 



wo 00/35990 



PCT/JP99/07013 



5 2 

^S5C^^ (0. 15 mg®:^j;U7}^^5>^^;i/-fe;i/D— 7., O. 3mg©jJ^'J yjU^— h80, 
15mg©x'>- 1 — ;|/^?g^L.fc^^7K) {;i5^-t5(bT8~10jlg^^f4SD^^y hOW 





IB 


2® 


m 


8M 


12M 


IBM 24M 


^is^j 1 3 


92. 9* 


82. 2s; 


69. 6% 


62. 1* 


47. 9* 


32. 2!K 11. ex 


it^m2 


89. 4% 


34. Z% 


29. 7% 


20. 8% 







25 h ^ yge*ii;^/i^»500mL© 3 □ :7 ^ 7. 3 Sl^^^is (3DL-?L1? 

tert-T'^;!/!. 242g^tf:3i^. ^^#H^T. ^iaTl. Omol/LvX5^;i/M^^^4^ 
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tf->J^?S 3. SmL^^JP. ^(/iTJiJ^7Kn-^^1^-> 34. 2inL^J!jPx.T^f^L, 
Ay ^YcC < /j: o T;e»^ ^ 1 sot: T 1 B^ral^JJ^ ^ itfeo 

ntio G?m]^<Dm^. Mw=35. OkDa, Mn=13. 6kDa"e$> D , ^ICD^j^ U V— (35^-^* 

15 mm±(Dmm'^m^ 

20 -Tr^-So 
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m ^ 0) m m 

15 1 fd.m<Dmm:^mo 

6. ^umRm-fym^MKmi:^$>^m^mimm(DmmyD^o 

8. ^mmKJt^cD'i^. mM^mKmizi^r^it^^mt-r^m^mimmcD 

25 9. ±i^[^^m^'!i^^j-^—^^'pu<thm6^^]^±{ztDrzKi^mm^mn^ 
mmr^'^Mi^mmizmi^^ibn^ ^i^p^^m^^- u - t s ^ it ^{^^ i * 
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